Collective mode frequency shifts in L-serine and a series of isotopologues in the terahertz regime.
Terahertz (THz) time-domain spectroscopy was used to monitor collective mode shifts in l-serine, l-serine-2,3,3-d(3), l-serine-d(4), and l-serine-d(7) at both room and liquid nitrogen (LN(2)) temperatures. Increasing the molecular mass by deuteration caused an expected absorbance red-shift; however, the magnitude of the displacement could not be predicted using normal mode analysis. Both modes at 67.8 cm(-1) and 91.4 cm(-1) demonstrated a greater peak shift upon deuterium substitution at non-hydrogen bonding sites than at sites that participated in hydrogen bonding. This is evident in the larger peak shifts observed in l-serine-d(3) than in l-serine-d(4), despite a smaller increase in mass. This leads to the conclusion that both peaks present in the room temperature spectra of l-serine likely arise primarily from other intermolecular interactions with <50% contribution from hydrogen bonding. This goes against the prediction that peaks in the THz spectra of amino acids are predominantly due to the hydrogen bonding network that makes up the crystal lattice.